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(54) TOOTHED BELT DRIVING GEAR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toothed belt driving gear and a 
toothed belt enhancing printing accuracy and conveying accuracy by 
decreasing a speed change factor of the belt, and by decreasing a 
backlash amount of a belt tooth and pulley tooth. 



SOLUTION: In a driving gear winding a toothed belt 1 between at least a 
pair of toothed pulleys to perform a reciprocating motion or one-way 
motion, a depth in a pulley groove part of the toothed pulley is formed 
smaller than or equal to a height of a belt tooth part 2, to be constituted 
so as to satisfy; the belt tooth part height/pulley groove part depth = 
1.00 to 1.20, and a round tooth helical toothed belt, which arranges the 
belt tooth part 2 in an angle range of 90 to 95° relating to a lengthwise 
direction of the belt is formed. A tooth cloth 5 of the belt is treated by 
only resorcinol-formalin-latex liquid, so as to provide 30 to 50 wt.% solid 
matter sticking amount of the resorcinol- formalin-latex liquid relating to 




the cloth. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ■ 

[Claim 1] ******** is a belt driving gear with a gear tooth characterized by being the belt transmission with a 
gear tooth made to constitute in the driving gear which rolls a belt with a gear tooth almost between the pulleys 
with a gear tooth of a pair at least, and performs reciprocating motion or one direction movement so that belt 
tooth part height / pulley tooth-space depth =1.00-1.20 may be satisfied, and a belt using a gear tooth as a belt 
with ****** aslant in the range with an include angle of 90-95 degrees to the longitudinal direction of a belt. 
[Claim 2] A tension member is laid underground on the pitch line of the body of a belt formed with the elastic 
body. The side attachment wall of this tooth part that **** a tooth part in a fixed pitch and forms a part of rear 
face of a belt in the rear-face side of the body of a belt It forms with a convex circular face and the longitudinal 
direction of a belt is received. ******** aslant a gear tooth in the range with an include angle of 90-95 degrees 
A belt with ******, Consist of a pulley with a gear tooth which formed the groove face of the grooves of a 
peripheral surface in respect of the concave arc, and, as for this belt with a gear tooth, and a pulley, the 
addendum of a belt tooth part contacts the bottom of a pulley slot in the static engagement condition, or [ and / 
that the depth of a pulley slot is smaller than the height of a belt tooth part while being constituted so that the 
backlash between a belt tooth part and a pulley slot may be missing from an addendum side and may increase 
gradually from a belt deddendum ] — or the belt driving gear with a gear tooth characterized by being 
constituted equally. 

[Claim 3] The belt driving gear with a gear tooth according to claim 1 or 2 to which the tooth cloth covered in 
the belt driving gear with a gear tooth on the front face of the belt tooth part of the belt with a gear tooth to be 
used was processed only with resorcinol formalin latex liquid, and the solid content coating weight of the 
resorcjnol formalin latex liquid to sail cloth is 30 - 50 % of the weight, and it was made not to expose the rubber 
of a tooth part from opening of sail cloth. 

[Claim 4] In the driving gear which is rolling a belt with a gear tooth between the pulleys with a gear tooth of a 
pair at least, and performs reciprocating motion or one direction movement Belt tooth part height / pulley slot 
depth = It is the belt transmission with a gear tooth made to constitute so that 1.00-1.20 may be satisfied. A 
tension member is laid underground on the pitch line of the body of a belt in which the belt was formed with the 
elastic body. **** a tooth part in a fixed pitch and the side attachment wall of this tooth part that forms a part 
of rear face of a belt is formed in the rear-face side of the body of a belt with a convex circular face. A gear 
tooth is aslant arranged in the range with an include angle of 90-95 degrees to the longitudinal direction of a 
belt. The tooth cloth covered on the front face of a belt tooth part is processed only with resorcinol formalin 
latex liquid. The bottom so that the solid content coating weight of the resorcinol formalin latex liquid to sail 
cloth may be 30 - 50 % of the weight and the rubber of a tooth part may not be exposed from opening of sail 
cloth A belt with ******, Consist of a pulley with a gear tooth which formed the groove face of surrounding 
grooves by the concave circular face, and, as for this belt with a gear tooth, and a pulley, the addendum of a belt 
tooth part contacts the bottom of a pulley slot in the static interlocking condition. And the belt driving gear with 
a gear tooth constituted so that belt tooth part height / pulley tooth-space depth -1.00-1.20 might be satisfied 
while being constituted so that the backlash between a belt tooth part and a pulley slot might be missing from an 
addendum side and might increase gradually from a belt deddendum. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] ? 
[0001] 

[Field of the Invention] This invention relates to the driving gear for conveyance belts which is applied to a belt 
driving gear with a gear tooth, and a belt with a gear tooth, especially uses the carriage belt for printers. 
[0002] 

[Description of the Prior Art] Although the drive was conventionally made with the conveyance belt driving gear 
like the above by expecting positive driving generally, using a belt with a gear tooth, rolling this belt between the 
pulleys with a gear tooth of a pair at least, and performing reciprocating motion or one direction movement, in 
order to improve printing precision and conveyance precision, it was necessary to make speed variation of a belt 
small. Then, by making the pulley slot depth a little smaller than belt tooth part height, it became clear that the 
speed variation of a belt became small, and printing precision and conveyance precision actually became very 
good so that these people might provide for Japanese Patent Application No. 8-277496. 

[0003] However, it sets at the belt for bill conveyance to the carriage belt for printers which is low loading, the 
belt for card conveyance, and a pan. Although it was good by making the pulley slot depth a little smaller than 
belt tooth part height as it was in above-mentioned Japanese Patent Application No. 8-277496 since it was low 
loading It is related with the carriage belt used for a printer with the heavy weight of a print head on the other 
hand. Since the pulley slot depth becomes small a little rather than belt tooth part height, if the backlash 
between a belt and a pulley becomes large, and inertial force becomes large at the time of starting of a 
reciprocating motion and a halt, therefore backlash becomes large The belt tooth part moved within the pulley 
tooth space, and the problem which a printing gap generates had arisen. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention improves such a trouble and the belt driving gear with 
a gear tooth which raises the printing precision and conveyance precision by making small the amount of 
backlash of making speed variation of a belt small and a belt gear tooth, and a pulley gear tooth is offered. 
[0005] 

[Means for Solving the Problem] Namely, the description of this invention which suits the above-mentioned 
invention In the driving gear which rolls a belt with a gear tooth almost between the pulleys with a gear tooth of 
a pair at least, and performs reciprocating motion or one direction movement Said belt tooth part height / pulley 
slot depth = It is the belt driving gear with a gear tooth made to constitute so that 1 .00-1 .20 may be satisfied. A 
belt is in the belt driving gear with a gear tooth characterized by ******** using a gear tooth as a belt with 
****** aslant in the range with an include angle of 90-95 degrees to the longitudinal direction of a belt. Since 
according to invention according to claim 1 fluctuation of a belt rate is suppressed when interference with a belt 
gear tooth decreases in a belt driving gear With a gear tooth by limiting the height of the tooth part of a belt with 
a gear tooth, and the slot depth of a pulley like necessary, printing precision and conveyance precision improve 
much more. While winding around a pulley by being especially referred to as belt tooth part height / pulley slot 
depth =1.00-1.20, when the clearance between a belt tooth space and a pulley addendum becomes large and the 
center line of rotation of the belt on a pulley goes up, polygon-ization of a belt is eased, the location of a 
center-of-rotation line is seldom changed up and down, but speed variation is closed if it is the minimum. 
[0006] When a belt is engaged with the usual belt with a gear tooth by furthermore having made the belt into 
******, in order for the tooth part of a belt to gear aslant to the tooth space of a pulley, when the tooth space 
of a pulley gears with a belt tooth part in parallel, the backlash of the side face of the tooth part of a belt and 
the side face of a pulley tooth space becomes small. 

[0007] Invention according to claim 2 lays a tension member underground on the pitch line of the body of a belt 
formed with the elastic body. The side attachment wall of this tooth part that **** a tooth part in a fixed pitch 
and forms a part of rear face of a belt in the rear-face side of the body of a belt It forms with a convex circular 
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face and the longitudinal direction of a belt is received/******** aslant a gear tooth in the range with an include 
angle of 90-95 degrees A belt with ******, Consist of a pulley with a gear tooth which formed the groove face 
of the grooves of a peripheral surface in respect of the concave arc, and, as for this belt with a gear tooth, and a 
pulley, the edge of a blade of a belt tooth part contacts the bottom of a pulley slot in the static interlocking 
condition, or [ and / that the depth of a pulley slot is smaller than the height of a belt tooth part while being 
constituted so that the backlash between a belt tooth part and a pulley slot may be missing from an addendum 
side and may increase gradually from a belt deddendum ] — or it is the belt driving gear with a gear tooth 
constituted equally. 

[0008] Even when the pulley which constitutes equipment from **** which has a convex circular side 
attachment wall for the tooth part of a belt on the other hand by making a pulley slot form by the side 
attachment wall of the shape of concave radii is comparatively small according to invention according to claim 2, 
there is little interference at the time of belt interlocking, and unreasonableness is lost to the interlocking. Since 
the tooth thickness W of a belt furthermore has area with the bigger tooth part of the **** belt of this invention 
than the tooth part of a trapezoid gear-tooth belt, and the volume when the same, also when a belt receives the 
same load, a **** belt has the small distortion of a belt tooth part, and much more highly precise positioning 
transfer is enabled. By furthermore making it ****, backlash becomes small further further. 
[0009] Moreover, in a belt driving gear with a gear tooth, the tooth cloth covered on the front face of the belt 
tooth part of the belt with a gear tooth to be used is processed only with resorcinol formalin latex liquid, the 
solid content coating weight of the resorcinol formalin latex liquid to sail cloth is 30 - 50 % of the weight, and the 
belt driving gear with a gear tooth to which it was made not to expose the rubber of a tooth part from opening of 
sail cloth has invention according to claim 3. According to invention according to claim 3, the tooth cloth 
covered on the front face of a belt tooth part is processed only with resorcinol formalin latex liquid. From 
furthermore the solid content Coating weight to the sail cloth of the resorcinol formalin latex liquid being 30 - 50 
% of the weight The rubber of a tooth part cannot be exposed from opening of sail cloth, and can prevent 
scattering of rubber powder, and the solid content of the RFL liquid which adhered to the tooth part front face 
further reduces surface coefficient of friction, and decreases the noise at the time of belt driving. 
[0010] Furthermore, invention according to claim 4 is set to the driving gear which is rolling a belt with a gear 
tooth between the pulleys with a gear tooth of a pair at least, and performs reciprocating motion or one direction 
movement. Belt tooth part height / pulley slot depth = It is the belt transmission with a gear tooth made to 
constitute so that 1.00-1.20 may be satisfied. A tension member is laid underground on the pitch line of the body 
of a belt in which the belt was formed with the elastic body. **** a tooth part in a fixed pitch and the side 
attachment wall of this tooth part that forms a part of rear face of a belt is formed in the rear-face side of the 
body of a belt with a convex circular face. A gear tooth is aslant arranged in the range with an include angle of 
90-95 degrees to the longitudinal direction of a belt. The tooth cloth covered on the front face of a belt tooth 
part is processed only with resorcinol formalin latex liquid. The bottom so that the solid content coating weight 
of the resorcinol formalin latex liquid to sail cloth may be 30 - 50 % of the weight and the rubber of a tooth part 
may not be exposed from opening of sail cloth A belt with ******, Consist of a pulley with a gear tooth which 
formed the groove face of surrounding grooves by the concave circular face, and, as for this belt with a gear 
tooth, and a pulley, the addendum of a belt tooth part contacts the bottom of a pulley slot in the static 
interlocking condition. And while being constituted so that the backlash between a belt tooth part and a pulley 
slot may be missing from an addendum side and may increase gradually from a belt deddendum, it is the belt 
driving gear with a gear tooth constituted so that belt tooth part height / pulley tooth-space depth =1.00-1.20 
might be satisfied. 

[001 1] Since according to invention according to claim 4 fluctuation of a belt rate is suppressed when 
interference with a belt gear tooth decreases in a belt driving gear with a gear tooth by limiting the height of the 
tooth part of a belt with a gear tooth, and the slot depth of a pulley like necessary, printing precision and 
conveyance precision improve much more. While winding around a pulley by being especially referred to as belt 
tooth part height / pulley slot depth =1.00-1:20, when the clearance between a belt tooth space and a pulley 
addendum becomes large and the center line of rotation of the belt on a pulley goes up, polygon-ization of a belt 
is eased, the location of a center-of-rotation line is seldom changed up and down, but speed variation is closed 
if it is the minimum. When a belt is engaged with the usual belt with a gear tooth by furthermore having made the 
belt into ******, in order for the tooth part of a belt to gear aslant to the tooth space of a pulley, compared with 
the time of the tooth space of a pulley gearing with a belt tooth part in parallel, the backlash of the side face of 
the tooth part of a belt and the side face of a pulley tooth space becomes small. 

[0012] Furthermore, even when the pulley which constitutes equipment from **** which has a convex circular 
side attachment wall for the tooth part of a belt on the other hand by making a pulley slot form by the side 
attachment wall of the shape of concave radji is comparatively small, there is little interference at the time of 
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belt interlocking, and unreasonableness is lost to the interlocking. Since the tooth thickness W of a belt 
furthermore has area with the bigger tooth part of the **** belt of this invention than the tooth part of a 
trapezoid gear-tooth belt, and the volume when the same, also when a belt receives the same load, a **** belt 
has the small distortion of a belt tooth part, and much more highly precise positioning transfer is enabled. By 
furthermore making it ****, backlash becomes small further further. 

[0013] And the tooth cloth covered on the front face of a belt tooth part is processed only with resorcinol 
formalin latex liquid, and from the solid content coating weight to the sail cloth of the resorcinol formalin latex 
liquid being 30 - 50 % of the weight further, the rubber of a tooth part cannot be exposed from opening of sail 
cloth, and can prevent scattering of rubber powder, and the solid content of the RFL liquid which adhered to the 
tooth part front face further reduces surface coefficient of friction, and decreases the noise at the time of belt 
driving.' 
[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained referring to a drawing. 
Drawing 1 shows the outline of the above-mentioned belt 1 with a gear tooth with the perspective view, the core 
wire 3 extended to a belt longitudinal direction arranges two or more in parallel, is laid under the belt 1 with a 
gear tooth, and the tooth cloths 5, such as covering sail cloth, are covered by the tooth part front face 4 and 
bottom section 1 1 front face- And the tooth part 2 is arranged in 90 degrees - 95 degrees as an include angle 
alpha to the longitudinal direction of a belt. 

[0015] As for the raw material rubber used for said tooth part 2 and regions-of-back 4, the rubber with which it 
has been improved and natural rubber of heat-resistant aging nature, such as chloroprene rubber including 
hydrogenated nitrile rubber, chloro sulfonated polyethylene (CSM), and alkylation chforosulfonated polyethylene 
(ACSM), styrene butadiene rubber, nitrile rubber, etc. are used. Although carbon black, a zinc white, stearic acid, 
a plasticizer, an antioxidant, etc. are added as a compounding agent in the above-mentioned rubber and there 
are sulfur and organic peroxide as a vulcanizing agent, especially these compounding agents or vulcanizing 
agents are not restricted. 

[0016] As the above-mentioned core wire 3, what twisted the 5-9-micrometer filament of E glass or high 
intensity glass is processed with the RFL liquid which is the protective agent or adhesives which consists of a 
rubber composition, moreover, as organic fiber, elongation was small, and twisted the filament which is 0.5-2.5 
deniers of the Para system aramid fiber (trade name: Kevlar, theque NORA) with large tensile strength to stress, 
and it was processed with the adhesives of RFL liquid, an epoxy solution, an isocyanate solution, and a rubber 
composition — it twists and a code is used. However, in this invention, it is not limited to these. 
[0017] the sail cloth used as a tooth cloth 5 is 6 nylon, 66 nylon, polyester, an aramid fiber, etc., and is 
independent — or it may be mixed. The configuration of the warp 7 (belt cross direction) of a tooth cloth 5 or 
the woof 9 (the belt die-length direction) is also the filament yarn or spun yarn of said fiber, and a twill object is 
desirable although any are sufficient also as ****** by the plain weave fabric, the twill object, and the satin 
object. In addition, it is desirable to use a part of urethane elastic yarn which has elasticity for the woof. 
[0018] And the above-mentioned tooth cloth 5 is processed by only RFL liquid, and the solid content coating 
weight of the RFL liquid with which RFL liquid was obtained by drying has become 30 - 50% of the weight. The 
solid content of the above-mentioned RFL liquid consists of resin of RF, and solid content of a latex. This RFL 
liquid mixes the initial condensate of resorcinol and formalin to a latex, and the mole ratios of resorcinol and 
formalin are 1-3. Moreover, one pair of weight % ratios of the initial condensate of resorcinol and formalin and a 
latex are 1-10. As a latex used here, they are latexes, such as a styrene butadiene vinylpyridine ternary 
polymerization object, hydrogenated nitrile rubber, chlorosulphonated polyethylene, and epichlorohydrin. 
[0019] As a concrete art of the above-mentioned tooth cloth 5, sail cloth was immersed in RFL liquid, after the 
roll of a pair having performed DIP processing by squeezing pressure about 0.3 to 0.8 kgf/cm (gage pressure) 
and drying, RFL liquid was performed still more nearly similarly and the solid content coating weight of the RFL 
liquid adhering to sail cloth was adjusted to 30 - 50% of the weight. In addition, the solid content coating weight 
of RFL liquid becomes easy to move the contact section of the warp of sail cloth, and the woof by less than 30 
% of the weight, opening is expanded, and this may expose the rubber of a tooth part 2 on a tooth part front face 
from opening of a tooth cloth. Moreover, on the other hand, when the solid content coating weight of RFL liquid 
exceeds 50 % of the weight, there is a problem on which solid content coating weight increases and the 
configuration of the tooth part of a belt stops appearing correctly. 

[0020] Some belts 1 with a gear tooth with which drawing 2 (a) is preferably used for the belt driving gear with a 
gear tooth of this invention, and drawing 2 (b) show some pulleys 20 with a gear tooth which engage with it. The 
belt 1 with a gear tooth used for this invention as shown in drawing 2 (a) has a rubber-like elasticity object, and 
constitutes the body of belt T, a tooth part 2 and a slot 16 are formed in the rear-face longitudinal direction of 
body of belt 1 ' by turns in a fixed pitch, and the rope tension member of high strength [ ductility /, such as a 
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glass fiber and an aramid fiber, / low ] is laid underground on the pitch line 4 of body of belt 1 '. And the rear- 
face side of the belt 1 constituted with a tooth part 2 and a slot 16 is covered by the complete continuation 
target with covering sail cloth if needed. 

[0021] And it is the radius of curvature RB to which a tooth part 2 has the central point 8 in ****** from the 
pitch line 13 of body of belt 1' like drawin g 2 (a) in the above-mentioned belt 1. The belt side attachment walls 
10 and 10 of the convex circular face of the pair which forms a part of rear face of the belt which consists of a 
part of circular face, It consists of the addendum sections 18 formed with the plate or convex circular face 
which connects a part for the point of the deddendum 14 of a pair which consists of a circular face drawn with 
the radius rB which has the central point 12 in the method of the outside of a deddendum 14, and the side 
attachment walls 10 and 10 of said pair In addition, radius of curvature RB which forms the side attachment wall 
10 of this belt tooth part In drawing, it is formed equally to the belt tooth thickness W. 

[0022] As the pulley 20 which gears with the above-mentioned belt 1 with a gear tooth is shown in drawing 2 (b) 
on the other hand The pulley tooth part 21 is under surface than the pitch line 13 of the body of belt 1' section 
of said belt 1 with a gear tooth engaged on the addendum front face 24 (however, rPOB) formed with the 
addendum 23 formed in that addendum 23 interior by the circular face of the radius rP which has the central 
point 22, and a curve, and this pulley 20. And consist of a part of circular face of the radius of curvature Rp 
which has the central point 25 located in a direct bottom [ of said central point 8 / of a core ], i.e., direction of 
pulley, side. It is constituted with the pulley groove face 26 of the concave circular face of the pair which 
constitutes a part of peripheral surface of a pulley, and the pulley slot 28 is constituted with the groove bottom 
section 27 formed with the circular face of the plate or protruding line which connects the meantime to the 
pulley groove faces 26 and 26 of said pair. 

[0023] When the belt 1 with a gear tooth which has **** of a more than is engaged to a pulley 20, the die length 
of the radius of curvature Rp which forms the groove face 26 of a pulley Radius of curvature RB for side- 
attachment-wall 10 formation of the tooth part 2 of a belt Depending on the case, it is set up greatly on the 
contrary, and these radius of curvatures Rp and Rb are made to change equally [ it is smaller than die length, 
or ] to this on that occasion by the configuration of the belt tooth part 2 or the pulley slot 28, and selection of a 
configuration. 

[0024] In this way, the belt deddendum 14 contacts the pulley addendum 23, or backlash exists slightly, and this 
backlash is constituted so that it may apply to an addendum 18 from the belt deddendum 14 and may increase 
gradually. 

[0025] Drawing 3 (a), (b), and (c) show the difference in the static interlocking condition at the time of changing 
the ratio of the pulley slot depth and belt tooth part height. When belt tooth part height is the same as the pulley 
slot depth, as for (a), the pulley slot depth (b) 95% of belt tooth part height That is, in the case of belt tooth part 
height / pulley slot depth **1.052, the pulley slot depth of (c) is 80% of belt tooth part height, i.e., the case of 
belt tooth part height / pulley slot depth =1.25. 

[0026] While winding around a pulley by comparing a pulley channel depth with the former and making it shallow 
like illustration, the clearance S between a belt tooth space and a pulley addendum is S->S1. When it becomes 
large and the location of the center line of rotation of the belt on a pulley goes up, polygon-ization is eased, and 
the location of a center-of-rotation line is seldom changed up and down, therefore speed variation becomes 
small. However, a clearance is S2 when belt tooth part height / pulley slot depth exceeds 1.2 conversely. It 
becomes, the touch area of a belt and a pulley becomes small too much, the transfer force of a belt gear tooth 
declines, and jumping occurs. Therefore, the above-mentioned belt tooth part height / pulley slot depth have the 
effective range of 1.00-1.20 from the place shown in drawing 5 . 
[0027] 

[Example] Hereafter, the example of this invention is explained further. 

[0028] By the woof which consists of the warp and 6 80-denier nylon which consist of 6 80-denier nylon as a 
discharge-ring cloth After carrying out weaving with twill sail cloth by the woof consistency 300 (a book / 5cm) 
with the warp consistency 250 (cm/), After giving vibration underwater and shrinking textiles to about 1 of the 
width of face at the time of weaving / two pieces, After being immersed in RFL liquid and extracting sail cloth to 
the roll of a pair by 0.5 kgf/cm (gage pressure), It dried, after being immersed in the same RFL liquid and 
extracting sail cloth [ still finishing / this processing ] with the same squeezing pressure, it dried, and after being 
immersed in the same RFL liquid and extracting sail cloth [ still finishing / this processing ] with the same 
squeezing pressure, it dried and considered as the tooth cloth with which the solid content coating weight of 
RFL liquid turns into the amount of Sadashige Tokoro. In addition, the solid content coating weight of RFL liquid 
is the sail cloth weight after [processing.— It asked by unsettled sail cloth weight] / unsettled [sail cloth weight] 
x100(%). 

[0029] Next, the strand of the multifilament of the non-twist which lengthened the aramid fiber filament (trade 
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name theque NORA) of the predetermined diameter of a strand the number of predetermined, and arranged it as 
a core wire is formed. Twist this one strand, give an upper twist (piece twist) by several 40 times / 10cm, and a 
rope with a diameter of 0.15mm is obtained. This was twisted using the rope of S and Z pair, the rope was 
produced, it was immersed in the adhesives which consist this of RFL liquid, the processing rope was obtained 
after desiccation, and it twisted by turns with core-wire pitch 0.31mm, tension 1 .Okgf/a book. 
[0030] Moreover, the rubber constituent which made the chloroprene raw material rubber was used for the 
unvulcanized rubber sheet. 

[0031] The belt with ******** was obtained using the above ingredients. In this case, the include angle alpha 
toward which the height of ****** metal mold inclined to the shaft was 1.43 degrees. The obtained belts were 
tooth-form:ST of a belt, number-of-teeth:21 0, belt width-of-face:6.4mm, and gear-tooth pitchil.Omm. It is good, 
and rubber was not exposed to the belt tooth part front face after shaping from opening of sail cloth, and, 
moreover, the configuration of the belt tooth part after shaping had not adhered. 

[0032] Similarly, the belt was produced by the same ingredient as an example, and the manufacture approach 
using the usual metal mold which does not serve as **** as an example 1 of a comparison. 
[0033] By changing the pulley slot depth using the rubber elasticity object belt of the example produced by the 
above, the ratio of belt tooth part height and the pulley slot depth was changed, and it tested in rotational 
frequency 450r.p.m. Namely, the driving-side pulley 30 and the follower side pulley 31 are built over a belt 1 
using the speed-variation measuring device 29 shown in drawing 4 . In order to give tension, move the follower 
side pulley 31, give predetermined axial load to a belt, then, rotate the driving-side pulley 30 in 450r.p.m., and it 
checks whether dynamic axial load is a predetermined value (2kgf). After axial load was stabilized for the 
predetermined numeric value, rate nonuniformity was measured with the rate nonuniformity measurement 
machine 32, and speed variation was measured by computing speed variation (wow flutter) by FFT31. 
[0034] In addition, among drawing, 34 are a sensor and used the non-contact rate nonuniformity measurement 
machine which used the Doppler effect of laser light as a rate nonuniformity measurement machine which 
measures speed variation. Moreover, speed variation is the average rotational speed V0. The degree type defines 
as a percentage of receiving amount of fluctuation deltaV of rotational speed. 
Speed-variation (wow flutter) =(deltaV/V0) x1 00 (%) 

The result of having measured the speed variation of a belt and each pulley according to the above in this way is 
shown in drawing 7 . 

[0035] Next, the number of teeth of a pulley was similarly changed with 30 and 40, and, similarly speed variation 
was measured. The result is combined and is shown in Fig. 6 and Fig. 7. The example of this invention whose belt 
tooth part height / pulley slot depth of continuation of 1.0 and a black corner mark the ratio of belt tooth part 
height and the pulley slot depth is 1.052 as for continuation of O mark among drawing, Continuation of the 
trigonum mark shows the example 2 of a comparison whose belt tooth part height / pulley slot depth are 1.25, 
respectively. It turns out that all serve as a low numeric value from each above-mentioned drawing to what has 
another speed variation of the black corner mark concerning this invention, and the belt driving gear with a gear 
tooth concerning this invention is excellent in improvement in printing precision and conveyance precision. 
Especially, as for the thing of 1.25, the behavior of a belt becomes [ said ratio ] unstable, and a bad result is 
seen from a reference standard, in addition, the interlocking condition of the belt in this case and a pulley comes 
out like drawing 3 '(b). and interference with a belt gear-tooth side face arid a pulley slot side face finds each 
other among smooth few, and shows the condition. The smoothness of this interlocking is the factor which 
contributes to decline in speed variation. 

[0036] Next, the pulley 38 of another side measured the relation between the torque when covering the belt of 
the above-mentioned belt size 2 kgves by having made belt tension into axial load in the condition of having 
made it slide, and applying the force to the sliding pulley 38 by the bearing bar 41 , and the movement magnitude 
of a bearing bar 41 with the displacement gage 40, fixing one pulley 39 with a testing device as shown in drawing 
8 . This result is shown in drawing 9 . 

[0037] It turns out that the movement magnitude of the bearing bar 41 when an example applies the force 
compared with the example 1 of a comparison serves as abbreviation half from this result, and the belt of an 
example has little migration when the force is applied, and it is hard that it comes to generate a printing gap from 
now on. 
[0038] 

[Effect of the Invention] Or equal or [ that invention which starts claim 1 as mentioned above is smaller than the 
height of a belt tooth part in the depth of the pulley slot of a pulley with a gear tooth ] — Belt tooth part 
height / pulley slot depth = It is the belt transmission with a gear tooth with which made 1.00-1.20 be satisfied. 
From having considered as the belt with ********, a belt an addendum not only stops being able to interfere 
easily at the time of interlocking, but Core wire is pushed up, a pitch line becomes close to a circle, velocity 
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turbulence can be pressed down low, it can compare with the former, speed variation can be made small, and 
improvement in fast of printing precision and conveyance precision can be aimed at. Furthermore, by using a belt 
as a ****** belt, the amount of backlash of a pulley slot and a belt tooth part becomes small, and even if the 
inertial force at the time of starting by reciprocating motion and a halt is applied, a printing gap does not occur. 
[0039] In invention of claim 2, furthermore, by applying to the belt of a configuration of ****(ing) the amount of 
backlash as a belt addendum is approached from a belt deddendum The unexpected migration on a pulley and 
generating of a deflection can be effectively prevented at the time of drive initiation of a belt with a gear tooth. 
And interlocking movement with the pulley of a belt can be made smooth. Moreover, while the advanced 
positioning accuracy in the printer of the office machine which can perform balking from the pulley of a belt 
reasonable on the contrary, and is represented by a typewriter, the printer, etc. by this etc. is securable Even 
when the pulley which constitutes equipment from **** which has a convex circular side attachment wall for a 
belt tooth part by making a pulley slot form in the groove face of the shape of concave radii is comparatively 
small, there is little interference at the time of belt interlocking, and it can lose unreasonableness of Interlocking. 
By furthermore making it ****, backlash becomes small further further. 

[0040] The tooth cloth which the belt with a gear tooth covered with invention of claim 3 on the front face of a 
belt tooth part is processed only with resorcinol formalin latex liquid. The solid content coating weight of the 
resorcinol formalin latex liquid to sail cloth is 30 - 50 % of the weight. Since it was made not to expose the 
rubber of a tooth part from opening of sail cloth, the solid content of the RFL liquid adhering to a tooth part 
front face reduces surface coefficient of friction, generating of the thrust force can be controlled, and the noise 
at the time of belt driving can be decreased, and tooth form can be made to appear with a sufficient precision. 
[0041] In invention of claim 4, there is effectiveness synthesizing said claim 1 - claim 3. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the important section perspective view of the belt with a gear tooth concerning this invention. 
[ Drawin g 2] With drawing of longitudinal section of the belt tooth part of the belt driving gear with a gear tooth 
concerning this invention, and a pulley slot, (a) shows a belt tooth part and (b) shows a pulley slot. 
[Drawin g 3] it is drawing in which finding each other while [ static ] being based on the difference in the pulley 
slot depth of the belt driving gear with a gear tooth concerning this invention, and showing the difference in a 
condition, and (a) is [ this invention article and (c of a reference standard and (b)) ] the examples 2 of a 
comparison. 

[ Drawin g 4] It is drawing showing the belt speed-variation measuring device with a gear tooth concerning this 
invention. 

[ Drawing 5] It is the speed-variation comparison graph of the pulley at the time of changing belt tooth part 
height / pulley slot depth in the case of the pulley number of teeth 20. 

[ Drawing 6] In the case of the pulley number of teeth 30, it is the speed-variation comparison graph of the same 
pulley as drawin g 7 . 

[Drawing 7] In the case of the pulley number of teeth 40, it is the speed-variation comparison graph of the same, 
same pulley as drawing 7 . 

[Drawing 8] It is this schematic drawing of the equipment which measures the relation between the torque 
concerning a pulley, and the movement magnitude of a belt. 

[Drawing 9] It is drawing having shown the relation between the torque concerning a pulley, and the movement 
magnitude of a belt. 
[Description of Notations] 

1 Belt with ******** 
The body of 1 ' belt 

2 Belt Tooth Part 

3 Core Wire 

4 Tooth Part Front Face 

5 Tooth Cloth 

6 Belt Regions of Back 

8 Central Point of Radius of Curvature R 

9 Bottom Section Front Face 

10 Belt Tooth Part Side Attachment Wall 

12 Radius of Curvature RB Central Point 

13 Belt Pitch Line 

14 Deddendum 
18 Addendum 
20 Pulley 

22 Radius of Curvature Rp Central Point 

25 Radius of Curvature RP Central Point 

26 Groove Face of Pulley 

27 Groove Bottom Section of Pulley 

28 Slot of Pulley 

W Tooth part thickness of a belt 
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s> >=7c£M£f*. ^{k- h y =f a . n n x Ji/ 
7*>{b^';x^u>, xf^oji/t K';>*ir©5f- 

[0019] _bfB*^U 5 Olf*W4WSi btti, 
W^*RFL?BE«:aSfO. -*f©P-;WcJ:t)IR*)ffiiRj 
0. 3~0. 8kgf/cm (y-^E) tf^y7l 

a*tfo-c*a»oyta. mk:i^«k:rfus£1tot. 

i»H»tCf=f*-J-S R F L?S©@^f«a* 3 0 ~ 5 0 S 
M%5Cp|gpUfc 0 iSS. RFLi©ii»tt«A 3 3 01 

b. ««©e« itt*©««ap*i«i*-?»-r < 

ft^tPIPWJWl. Ctl/&s®SP2©rfA*M©ga 
R F L$t©@B#tfM# 5 0 fiM% *JiiL S i . @0 

&ttmm&&< ft-ot^ h©sai5©j&tt#iEffiicfcH3g 

[ 0 0 2 0 ] a 2 ( a > «. ^isaotwt^ KB»» 
S6C$?$ L < ffiffl3ti4*f*^ h 1 ©-SB. H 2 

(b ) \Z*:titC{%&?2>1Bt1-s'- 'J 2 0©— gS^^UT 
02 (a) tc^TJ:5«:2|c«W«:fieffl3nsa»« 
^<AH». ^JH$fi:r %^AtK?liittf*£ko 

fiift t*©ig{#gras3a*©o - ^"!S5Ri*3&saK ztixi* 
tux. m^Rvmwi e^feotiicsn^ 

[0 0 2 1 ] ^LT, ±IB^JUh lK*Jt»T*BU2Wia 
2 ( a ) ©ftK ^JU h^flJ T ©b , ^5^>13 t k>) 

frFfflijictti^as sjioif^SR. ©R?iM©-gp^ 
6 tt Ji/ h ©hbd©— as*j&i£-r €»-*f©ta«n?is 

h ffliJIi l 0 . 1 0 i , ffi^c 1 4 *-C^ 1 2 

ffi?c 1 4 te«fcCJnniSB— *t©M£ 10, 10 ©3«gSB»* 

oaj:<>3pm^o< itthtRFEmzb^xnmztizm 

$fegpi 8^e.1ifiS$nrt,^ 0 c©^i/hfta$© 

mi 0«1-Sftf¥IR. 0JC*J(,»T«^;l/ 

[0 02 2] — -ft, JilBM-^JU h 1 tfr V- U 
2 0BH2 (b ) (C^Ti^CC. ^'JB2 11^C 
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0fi£3ft£*5fc2 3 iftm-C^fi£3n*ffi^a®2 4 
«ILrP<rB) *J cfcU-'C©?'- y 2 0±W^b 
tMfcBmEStt-srt' V 1 ©^JU h 1 * SB© t* » 5=-^ 
> 1 3 cfcOTffiiJ-C. *>ofijfE£^>$8©iSTffll EP%7" 

*sr p ©rm©-sb*» hu z> . ^- y ©Miffi©-gp 

tMSntfc^ ^-•;^SB2 8« > MIH-M©7- 

vmm.2 6 . 2 6 i . *©iai%«gA™«t l < »ge& io 

©RM4 i> o 3 n &?* JSgR 2 7 % o T «£j& 3 

[0 02 3] K±©5ft,ft*^rrst6^^u n^- •; 
2 o K*»#^b-efc«te. t-- y (Dffimz 6 *jgfijrr s 
i$*aRpofiStt. ^h©t&SB2©Msi oj^fis 

fflOft$fgR. ©SSJ:0/h3<, *Slr»«. 

to b *SP2 7 - y 7$tg|S 2 8 ©«fi£. JEK©3HR 

tc^o. cn6i$*SRp, Rbtt-e©jjf^^bttu 

#6^So 20 
[0024]*< L-C. ^)Wm7l \ 4»^"-y«5fe2 
3iMt^*, tt&tcrc?»? »5/»jW?*eU c© 

/< * 5 v U ^ h mic 1 4 frioffiSfc 1 8 K*»T 

[0025103(a) (b) (c) tt^-UiWBBS 
i^;H-«aiJiiJ3©J:t**^iLA:»^©»W*36a*^l» 

>is\~m%mz*mcm-&. (b) K^-ymspais^ 
^Kiapjss©9 5%. bp^^h- saw y at 

§15^3= 1. 0 5 2©»^ (c) »^-y«tgpaiS*J 30 

^uh®§PS53©8 0%. BPfc^n-aspiss/^-y 

7*gH$E 3=1. 25 (DiS^-C* £ . 
[0 02 6 ] H^©*P<^-y»ai3*fK*{Cj:bLa< 
T&C £CC<fco~C7'— y Kg* jfeWfc £ i* . 

±T?©^Jl/ h©@IE©^iR©tiiB**±3WS C itcj: 

^ftj&fbwttfnsn. @K*-i:^©{4s^±Tfc* 

u jatc^n-ftsuiss/^-yiKSBaisjwi. 2*m 
itsi. RtlfflttS, ttto. ^hi^-y i©««ii 40 
SW«^3<a0-rtf. ^ h*©f3i#J&«<5TU 

S£-oT, _Lte-<;t/MMff3/:/ 
~y3RHJasSBH5tc^riC53&>6 1. 0 0-1. 2 
0©i5H*i^9«J-r*.S. 
[0 02 7 ] 

[0 02 8 ] T^'-ffiilt8 0 f^-JKD6 i~ J a 

as* £8 of-- -*©6^-f a>*»6fcs» 

g&iSffiE2 5 0 (#/c m) T«*aia3 0 0 
W/5cm) »»***t: 50 
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fft. ©Wi£RFL?£fciimu — *t©a-;MC0. 5 k 
g f/cm (y-^JI) T«r>fcSL ffll, IKC© 
«maF©Wffi*PIDRFL«tcS«L. I5J«©«9EET 
m^tcm. f£«U EKC©A!Hlfflr©«l^*|qIDRFL 

retcSKso. H«©is»)Er«ofca, «a»u rfl 

•^©@^^»S^^M^^^«TfTiUfc„ ft. R 
FLl©IffJMft« C^fft©IIWiSS -**&&© 
«W&SS] / (*Ml©ttflJll] x l o 0 (%) IC£ 

[0029] osr&c. isXffimoymM'&OT? 5 

$MZ?cmM i )<D-?}\s7-y a h©X h^> 

COX h7> h' l$*i>3S4 0i/l 0 cmt 
±£*9 (JiUS*)) ^MUTitSO. 15mmOO-^ 

Mb, Ctl%RFL«*»6tt*»3|KWK:aiHU ia» 
fg. JfflD-^Ht, «f u;f-0. 3 lmmiSR^I 

1 . 0kg f /3jsrC£5:K:s!£*ttWfc. 

[0 03 0 ] *Jn»=rA^-htc«, ^oa^u 

[0031] tt±©«tttt*4*ffli>r . 

C©iS^. ttr«^M©Ci1*3R**««:*fLT 

tt t H©®M : ST. m$L : 2 10. -^Jb MI : 
6. 4 mm, ftf-y^: 1. 0 mmT&o/c„ f&HM<D 

^ h ftaj©j&K»m*?T?* o . * tcmm<D-<)i b * 
gmstcii. =fA35iitn^©igpg|5^6^tBi/r*j6-r. 

[0 03 2 ] J:b$5?^ 1 £ 

oTt,^«cUii^©^M*fflU. HJ6«i|5Ii;*m, Mi§ 

[0 03 3 ] ±EKJ: 0ff»Stl«WWII©=fA5itt# 

^hsajisss^-yatguais©!:^*^. niiiss? 

4 5 0 r . p. m. trX h?:tf -5?c„ -Tifeto^. 04 

K^-riis^«j^a'jm^g2 9 6ffli>tiii^- y 3 
0 ifiattfipj^- y 3 1 ic-<^ h 1 sH*ft« 
^•rsfc&tcsettfflij^-y 3 1 zmhSM. bicrn 
je© Affirm*^*., ^cjcwttro^"- y 3 0 ^4 5 0 r . 
p.m. r@<Rs*. tmmsm.ifimim (2 k g f ) 

Kft-jtl>4*. ffilgL-C, tt^fS*«3f5e©»IBTK5£ 
U/cm, ilSA^SiJ^3 2CC-CiISA5^ffliJ^U > F 

ft 3 1 icriss^tt^ (7-575^-) £#tb-r& 

[ 0 0 3 4 ] 0ifJ t 3 4«-fe>t--C**3 1 M 

■rai5|i£iSffi©£I6« A V ©■&#*££ Lt^SSlCioT 
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©|Sj±Kt^ti^ctW5 ( ^iCHuiaib^ l . 
2 5©k©{i^;P h©^«j^^Cc^^T^fip D DJ: 0 
Si»S*3&sm6tiS. fcfc. C©JS^©-<Jl/ hi^"" 'J 
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[0 03 6 ] ^tC. B8K*t J: 5&g5»gHr, — # 

©7 - y 3 9 ^s^ufc* ssTffi^r©^"- y 3 8 «» 

hSS^tt^fSil/T 2 k sr f *>WJBWl^- 'J 3 8iC^. 
ttW4 1 CC-r^*SnAfci*©H^^iW«i4 1©# 

ka £ ©w^*^{4it 4 o icxmm u yt. c ©fem^s 
9 jc^-r,, 

[0037] c ©#s**»e>. mmmmtmm 1 cctb-<^» 30 

£. **»PAfc4#©3a*«S4 l©#8frS#BS¥#£fc 
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t * ©#»a*3> & < . w&rtiifi&aE. uc < < & & c £ 

[0 0 3 8 ] 
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1. 00-1. 2 ofcssjE-e Lit tcmtt^jih ettss 

T*oT. ^httttT*»^^h£OfcCiiJ:i3. 40 
[0 039] 3 6«C. If^2©^r«. •-iJUhSTC 
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^h©fg»i&3teB#> 7-y±-c©«©^Ki. JSft© 
«afe*Sft*WK:PI±T*. fro^i, h ©7 - y £©*»# 

h © 7 - y 6 ©SUft**81tt < Htf fr sci^t 
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3*iS*«Ffflf»S©En^J6Bi& <b*Kfctt£igK©{ig& 

tt©P33at«fflJS«:Wf SAttJcr. t-- yi«SB*En«© 

RSKtt©SISK:rjgfiR#L«>*C4{cJ:»j. ^HfcflifiX 
T s 7 - y aJJtijaM^©*^ i> . ^ h 
©=FibG**j>& < . *p#-£i>©&Ji£& <tcim 

*7 2/»*S/JV3<ftS. 
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^^^©^r&iastu miffiKSt-rs 
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L®©@^^*ffl©^^*fgT3li-C, XWI- 

[0041] W4©^iit» > BtrfBii*^ 1 

[01] *^iSCi4tff<Jl' h©SSI5|«-C*5„ 
[0 2 ] *^bj^^,^^;U Mgft^B©^ h«SP 

s^x- y ?ng[5©«s»fffiar. ( a ) a^* 
(b) nzf-vm&fr&m*. 

[03 ] *j%hj^s*^^ ng«j^s©7-- vm& 
mzoM^icz s»w&**^i»«JS©Jti»%^-ria 
r. ( a ) «sie n a n. ( b ) «2p:«iaa. ( c ) mm 

[04 ] ■frmm&zmtt'oi' vmmMmmmmmm^ 

[05] ^-ysa2 0©fl^t. ^Uh«SPSf3/^ 

- y insBgg 3 *^fcjg^©^- y ©jis^tt^itiss 

[0 6] ^-v«»3 0©*8^r. 0 7£(H]«©7--y 
©3IS^K)¥l:b$50^-C* S„ 

[07] :7-';«S4 0©«ter. ii]t;<07£iuii© 
7-- y©iia^tt^j:b«Eiar*s. 

[0 8 ] ^--ycc^s hJi/^£^;uh©^K)fii©M 
<*%»I5£-rS««©»BSHT*S. 

[09] ^-ycc*»3>>s Mi^i^ju h©^Kifi£©M 
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